Background and objective: Previous research suggests that measures of cognitive process may be confounded by the inclusion of items that also assess cognitive content. The primary aims of this content review were to: (1) identify the domains of cognitive processes assessed by measures used in pain research; and (2) determine if pain-specific cognitive process measures with adequate psychometric properties exist. Databases and data treatment: PsychInfo, CINAHL, PsycArticles, MEDLINE, and Academic Search Complete databases were searched to identify the measures of cognitive process used in pain research. Identified measures were double coded and the measure's items were rated as: (1) cognitive content; (2) cognitive process; (3) behavioural/ social; and/or (4) emotional coping/responses to pain. Results: A total of 319 scales were identified; of these, 29 were coded as providing an un-confounded assessment of cognitive process, and 12 were pain-specific. The cognitive process domains assessed in these measures are Absorption, Dissociation, Reappraisal, Distraction/ Suppression, Acceptance, Rumination, Non-Judgment, and Enhancement. Pain-specific, un-confounded measures were identified for: Dissociation, Reappraisal, Distraction/Suppression, and Acceptance. Psychometric properties of all 319 scales are reported in supplementary material. Conclusions: To understand the importance of cognitive processes in influencing pain outcomes as well as explaining the efficacy of pain treatments, valid and pain-specific cognitive process measures that are not confounded with non-process domains (e.g., cognitive content) are needed. The findings of this content review suggest that future research focused on developing cognitive process measures is critical in order to advance our understanding of the mechanisms that underlie effective pain treatment. Significance: Many cognitive process measures used in pain research contain a 'mix' of items that assess cognitive process, cognitive content, and behavioural/emotional responses. Databases searched: PsychInfo, CINAHL, PsycArticles, MEDLINE and Academic Search Complete. This review describes the domains assessed by measures assessing cognitive processes in pain research, as well as the strengths and limitations of these measures.
Introduction
Most, if not all, psychosocial treatment approaches are founded upon unique theoretical premises from which treatment specific targets are derived. Cognitive-behavioural therapy (CBT), mindfulness-based interventions (MBIs) and acceptance and commitment therapy (ACT) are commonly implemented pain treatments. Although there are multiple treatment targets in CBT, a key target in traditional CBT is changing maladaptive beliefs (e.g., hurt = harm), whereas in MBIs and ACT, a central focus is targeting how people think about pain (e.g., to stop fighting against it).
To differentiate these constructs, Jensen and colleagues developed a model distinguishing cognitive content and cognitive process (Jensen, 2010; . Cognitive content refers to what an individual thinks about pain (e.g., 'I am worthless because of pain'); cognitive process refers to how an individual thinks about pain (e.g., mindfully observing it). It is important to determine if it is possible to assess these as distinct domains in order to evaluate the relative 'uniqueness' of purportedly different treatment approaches. DeGood and Cook (2010) reviewed the commonly used pain-related measures of cognitive content and process; however, the included process measures also contained scales/items that assess content and behavioural coping, suggesting a pure measure of cognitive process may not exist. Indeed, a 100% pure measure of process (or content) might be impossible -any item assessing one must refer to the other (e.g., 'I ignore my thoughts', taps the process of 'ignoring', but includes content: 'my thoughts'). Still, and consistent with this example, it appears possible to envision measures that focus more on content than process, and vice versa. A second issue potentially complicating the reliable assessment of cognitive processes is that they often function automatically; that is, below awareness. Thus, people may not be adequately aware of these processes in order to reliably rate them. Consistent with this, correlations between selfreport measures of cognitive processes and implicit tests are inconsistent (Hofmann et al., 2005) . 1 To our knowledge, no investigators have conducted a review identifying the measures used in pain research that specifically assess cognitive processes, nor evaluated their strengths and weaknesses. Such a review is needed given the growing interest in mindfulness-and acceptance-based interventions for pain and the hypothesized specific mechanism role that cognitive processes play in these treatments . Given the emphasis on identifying the shared and unique mechanisms of theoretically distinct interventions (Jensen, 2010; Thorn and Burns, 2011; Burns et al., 2015; Day et al., 2015) , it is critical to determine if we have the methodological capacity to distinguish between cognitive content and process with available measures. If measures of processes include items assessing content, emotional and/or behavioural responses, then it may not yet be possible to draw conclusions about the specific or shared mechanism role played by cognitive processes, as distinct from cognitive content or coping responses. This is not to say that measures which assess a combination of domains are not useful. However, if the research questions involve examining the role of cognitive processes specifically, then measures which assess cognitive processes with minimal references to affect, behavioural responses, and specific cognitive content are needed. This study's aim was to conduct a content review of the cognitive process measures used in pain research, specifically, to (1) identify the cognitive process domains these measures assess; (2) determine if pain-specific measures of these domains exist; and (3) evaluate their psychometric properties. As important gaps were identified during the review process, a final aim was to discuss what might be needed to have reliable, valid measures of painrelated cognitive processes to better understand the mechanisms of existing treatments as well as to develop more effective treatments.
Methods

Search strategy
We conducted a review of studies in five electronic databases (articles included up until August 10, 2015): PsychInfo, CINAHL Plus with Full Text, PsycArticles, MEDLINE, and Academic Search Complete. Given that cognitive processes likely differ between children and adults due to developmental issues, this review focused on identifying measures that have been developed for adult populations. The databases were searched for English language studies using the terms: 'coping', or 'assessment', or 'mediators', or 'mechanisms', or 'psychosocial' in combination with 'pain'. A coding manual was developed to assess the search results and to identify the measures of interest (see below for the coding manual details). Articles were also retrieved from reference lists where other potential measures of coping processes were referenced. Following this database and reference list search, we had a panel of five non-author experts in the field (see the Acknowledgements section) review the search results to identify further measures which may have been missed in the search.
Coding manual
Three reviewers (M.D., C.L., T.N-J.) coded the articles based on a coding manual, which was developed at the study onset prior to data collection by the authorship team. The manual instructed coders to first scan the returned abstracts from the search (search procedure described below) to determine the possibility that the article included a measure that contained items that assessed some form of cognitive or coping variable (initially including measures specific to both cognitive content and cognitive process). Per the coding manual, studies were excluded if they were only available in a non-English language or assessed only emotional symptoms. Studies in non-adult populations were initially included to determine if a cognitive process measure was cited that might also be available in a form developed for adult populations; non-adult measures that did not also have an adult version were excluded.
The cognitive content versus cognitive process decision formulation was informed by a guide included in the coding manual that mapped on to Jensen's definition of these constructs (Jensen, 2011) . Specifically, cognitive content was defined as: what individuals think about their pain, this is akin to 'What is the contents of the refrigerator?'. Cognitive process was defined in the manual as: how individuals think, or 'What do people do with what's in the refrigerator?'. Thus, measures of pain beliefs, attitudes, and self-efficacy, were instructed to be coded as cognitive content. Measures assessing the use of a strategy of doing something with, or engaging in cognitively applying some form of manipulation of, the pain stimulus and related cognitions, were to be coded as cognitive process measures.
Once the measures were identified (see the measure Selection Procedure below for details) coders were instructed to code the items in each measure as one or more (as some items can be a combination) of the four categories of: cognitive process, cognitive content, behavioural/social response, or emotional response. This coding was informed on the basis of the actual content of the item as per Jensen's definitions, not on what the scale developers indicate that the item was intending to assess. For example, item 11 of the Chronic Pain Acceptance Questionnaire (McCracken et al., 2004) , 'My thoughts and feelings about pain must change before I can take important steps in my life' contains cognitive content, as the item asks about what the respondent believes is needed, and the item does not capture a process of changing thoughts/feelings or a 'willingness to experience pain' (as the name of the subscale from which this item is a component of, would suggest).
2 Furthermore, as per the coding instructions, this item would not be scored as assessing feelings/emotional coping in regards to pain, as this item refers only to the belief that emotions/feelings about pain need to change, not that they are changing. As another example, item 1 of the Pain Catastrophizing Scale (Sullivan et al., 1995) , 'I worry all the time about whether the pain will end' contains cognitive content (i.e., about whether the pain will end) as well as process (i.e., I worry all the time), and therefore would be coded as both a cognitive content and cognitive process item. These examples were included in the coding manual as a reference. Furthermore, the coding manual provided the instruction that only one item from any given scale was needed for that measure to be coded as content, process, behavioural/social or emotion; the rationale for this was that because all items are used in the process of scoring these measures, each measure therefore contains information from each item.
Selection procedure
A schematic overview of the search flow across each stage is depicted in Fig. 1 . The search initially returned 666 articles. These articles were randomized in to two lists and each article was independently, double coded per the coding manual; one coder (M.D.) coded all articles and two coders coded half each of those remaining (C.L., T.N-J.). Duplicates (i.e., articles that contained the same measures) and articles that did not include cognitive coping (i.e., only assessed emotional coping) were removed (n = 571). Next, of those articles that were identified to potentially include a cognitive or coping measure (n = 95), the introduction and methods sections (and reference lists, where appropriate) were then searched. Those measures that were identified to assess self-efficacy and pain beliefs, were only available in non-English languages, or that were developed for use in non-adult populations, were at this point removed based on the exclusion criteria (n = 23). Citation information on adult measures that either purported to assess cognitive process or where it was unclear if cognitive processes may have been embedded (i.e., where a coder discrepancy was observed [n = 2 measures] or if insufficient information was provided in the measure description), was then extracted (n = 72). The validation article for the identified measures was then obtained and copies of all measures were then sought with requests made to authors/publishers for assessment tools unavailable to the public.
Of the 72 potential cognitive process measures that were identified and have been used in pain research, two that were described as coping measures in the research articles were excluded, because when the measures and validation articles were obtained it was determined that they actually assess personalityrelated factors [Marlowe Crowne Social Desirability Scale (Crowne and Marlowe, 1960) ; Balanced Inventory of Desirable Responding (Paulhus, 1988) ]. Five others were excluded as they were found to be duplicates of included measures with revised (or other) titles (Multidimensional Pain Inventory; Vanderbilt Multidimensional Pain Coping Inventory; Active and Passive Coping Scale; Pain Response Self-Statements Scale; Pain Related Coping Scale); see the footnotes in Table 1 for details. Requests that were made for three of the measures identified were not responded to: The Millon Behavioral Medicine Diagnostic (Coping Styles Scale; Millon et al., 2001) ; Utrecht Coping List (English version; Turner et al., 2012) ; and the Pain Coping Inventory (Eimer and Allen, 2008) ; (note, the title of the Pain Coping Inventory measure is the same as one included in the results, by Kraaimaat and Evers (2003) ; however, these are not the same measure). Therefore, these three measures were not included in the review. The list of included measures from the database and reference list search process was then reviewed by a panel of five experts, who recommended inclusion of seven additional measures (20 scales) for coding. Thus, the final sample consisted of 69 instruments.
Item content coding and psychometric data extraction
The same three coders rated the item content of all measures according to instructions within the coding manual. Specifically, sum scores as well as subscales of measure domains were recorded, and items within these domains were coded as including item content pertaining to: (1) cognitive content; (2) cognitive process; (3) behavioural/social; and/or (4) emotional coping/responses to pain. The measures to be coded were randomized in to two lists and each was independently, double coded; one coder (M.D.) coded all measures and two coders coded half each of those remaining (C.L., T.N-J.). After the items of all measures were independently coded, all three coders met to resolve discrepancies. Discrepancies due to any oversights were corrected, and any remaining discrepancies (<5% of all coded items) due to different interpretations were resolved. Following this, of those measures identified to provide an assessment of cognitive process, the scale names and the item content were thematically analysed by the coding team to identify recurrent patterns (themes) to investigate the potential global domains assessed across these measures (Braun and Clarke, 2006) . Specifically, each coder grouped the measures assigned to them for original item content coding under identified themes. The coding team then collectively defined and refined the themes to generate final global domains. The psychometric properties of all measures were extracted via review of the initial (and in some cases subsequent) validation articles of the measures by two coders (M.D. and C.L.). Each Table 1 lists the final sample of 69 measures along with the labels given for the subscales, and what domains (i.e., cognitive content, cognitive process, behavioural/social and/or emotional coping) are assessed per the item content contained in the subscales. In total, 319 scales were coded. Of these, 29 (both pain and non-pain specific) were identified that provide a specific assessment of cognitive process (i.e., their items do not assess factors other than cognitive process factors). Based on the results shown in Table 1 and the thematic analysis of the identified measures, the following domains emerged as themes encompassing the processes assessed by these measures:
Results
Identified domains of cognitive process
(1) Absorption: Five Facet Mindfulness Questionnaire (Baer et al., 2008) Included based on expert-review recommendations (i.e., not returned as a measure from the database search). f The Physiological Scale was not include as all items on this scale pertain to bodily/somatic symptoms e.g., trembling, sweating, etc. Keefe, 1983 ) and the 1 and 2 item versions (Jensen et al., 2003) , 'Reinterpreting Pain Sensations' scales. (3) Reappraisal: Thought Control Questionnaire, 'Reappraisal' scale (Wells and Davies, 1994) ; Daily Coping Inventory -Adapted (for pain), 'Reappraisal' scale (Affleck et al., 1992) (Wells and Davies, 1994) . (7) Non-Judgment: Self-Compassion Scale (Neff, 2003 ) and the Self-Compassion Scale-SF (Raes et al., 2011) , 'Self-Kindness' scale.
Other potential domains of cognitive processes that may have been present in 'combined' measures (i.e., where the process element was confounded with items that assess cognitive content, behavioural/social and/or emotional responses) were also investigated. This search identified one further cognitive process: (8) Enhancement: Chronic Pain Coping Inventory, 'Relaxation' scale (Jensen et al., 1995) .
Pain-specific measures of identified cognitive process domains
Of the above identified domains of cognitive process that have been assessed in pain research, pain-specific assessments of these processes were only available for a small subset. For the Dissociation domain, the Coping Strategies Questionnaire original (Rosenstiel and Keefe, 1983) , revised (Robinson et al., 1997) , and one and two item versions (Jensen et al., 2003) , ('Reinterpreting Pain Sensations' or the 'Distancing from the Pain' scale as it is referred to in the revised form) was found to provide a pain-specific assessment of Dissociation. Both the Daily Coping Inventory -Adapted (Affleck et al., 1992; 'Reappraisal' scale) and the Brief Pain Coping Inventory (McCracken et al., 2005 ; 'Encouraged Self or Changed Thinking' scale) provide a pain-specific assessment of Reappraisal. A number of pain-specific measures were identified that assess the cognitive process of Distraction/Suppression, specifically the Profile of Chronic Pain (Ruehlman et al., 2005) , ('Ignoring' scale), the Coping Strategies Questionnaire-Revised (Robinson et al., 1997) 
Psychometric properties
The Table S1 presents the psychometric properties of all the included measures. Of the cognitive process measures that are specific to pain, most have demonstrated at least adequate internal consistency. Based on the psychometric properties shown in Table S1 , two scales are recommended for use in assessing Dissociation within the context of pain research: (1) the Coping Strategies Questionnaire original, 'Reinterpreting Pain Sensations' scale (Rosenstiel and Keefe, 1983) ; and (2) the Coping Strategies Questionnaire-Revised, 'Distancing from the Pain' scale (Robinson et al., 1997) . The two item 'Reinterpreting Pain Sensations' scale of the Coping Strategies Questionnaire (Jensen et al., 2003) may also be an appropriate brief assessment of Dissociation, however, limited information is available on its psychometric properties. Two scales assessing Distraction/Suppression showed acceptable internal consistency and are recommended for measuring this domain: (1) the Coping Strategies QuestionnaireRevised, 'Ignoring Pain Sensations' scale (Robinson et al., 1997) ; (2) the Profile of Chronic Pain 'Ignoring' scale (Ruehlman et al., 2005) , which also is the only pain-specific cognitive process measure that demonstrated in its initial validation that it is not influenced by response bias. The 'Ignoring Pain Sensations' scale from the two item version of the Coping Strategies Questionnaire-Revised (Jensen et al., 2003) may provide an appropriate brief Distraction/ Suppression measure; however again, the psychometric information available on this scale is limited. To our knowledge, the test-retest reliabilities of all of these pain-specific measures of Distraction/Suppression have not been examined. The Brief Pain Coping Inventory (McCracken et al., 2005) scales 'Encouraged Self or Changed Thinking' (assessing the process domain of Reappraisal), 'Tried Not to Think About Pain' (assessing the domain of Distraction/ Suppression) and the 'Accepted Pain' scale (assessing the domain of Acceptance) all consist of 1 item each, hence their internal consistency cannot be computed; however, the original validation article showed acceptable test-retest reliability across these items, providing tentative support for their use. The Pain Coping Inventory (Kraaimaat and Evers, 2003) 'Pain Transformation' scale (assessing the domain of Distraction/Suppression) approached showing adequate internal consistency, however it was quite low and the test-retest reliability was not reported, suggesting limited support for the use of this scale. The 'Reappraisal' scale of the Daily Coping InventoryAdapted (Affleck et al., 1992 ; assessing the Reappraisal domain), has, to the best of our knowledge, no available published psychometric data and therefore is not recommended for use at this time.
Discussion
A variety of measures have been developed to assess cognitive process; on closer inspection of their item content, many may lack the utility to effectively draw conclusions regarding the role of cognitive processes in treatment outcomes. Specifically, we found that many measures designed to assess cognitive process include content that assesses other (non-process) domains. While these measures have been useful for research investigating the role that broad cognitions play in treatment outcome, they may lack capacity to accurately answer cognitive processrelated research questions. Many measures of coping used in pain research are not pain-specific, which is concerning as the cognitive processes underlying pain responses may be qualitatively and functionally different from those in other populations. Furthermore, most of the identified measures assessed a combination of cognitive process, cognitive content, behavioural/social and emotional domains. The findings indicated that the measures most widely used in pain research tap eight pain-related cognitive processes, which could form the basis of a cognitive process theoretical framework: Dissociation, Distraction/ Suppression, Reappraisal, Acceptance, Non-Judgment, Absorption, Rumination, and Enhancement.
Two pain-specific scales that have strong properties and are recommended for use (Rosenstiel and Keefe, 1983; Robinson et al., 1997) assess Dissociation. Dissociation entails a degree of separation of cognitive awareness, specifically between having a thought/experience, and observing oneself having the thought/experience. In pain, Dissociation is a form of meta-cognition where pain sensations and thoughts related to pain processing are seen as separate from the self. Although more research is needed, the Dissociation measures identified may represent a shared underpinning of pain-specific forms of the processes of reperceiving and cognitive defusion, which are theorized to play a key role in MBIs and ACT, respectively .
Distraction and Suppression were combined in the identified measures. Six pain-specific scales provided a measure of this combined Distraction/Suppression process. However, only two showed acceptable psychometric properties and are recommended for use (Robinson et al., 1997; Ruehlman et al., 2005) . While the identified Distraction/Suppression measures are 'pure' in that they only assess cognitive processes, it is possible that there may be some distinction between Distraction and Suppression. Specifically, Distraction involves a deliberate change in attention and reduction in pain-related thoughts via engaging in concurrent non-pain related thoughts/experiences. Alternatively, Suppression is the intentional attempt to experience less pain by ignoring or diminishing attention to pain. It is possible that these two strategies are often used together as they have the same ultimate goal (pain reduction/avoidance), and therefore it may be difficult to distinguish them psychometrically (due to the likely high correlation between the two). Furthermore, low scores on combined Distraction/Suppression measures may tap difficulty cognitively disengaging from pain, a core feature of the cognitive-affective model (Eccleston and Crombez, 1999) . However, the possibility that they are unique warrants future research examining if independent assessment is possible.
Reappraisal was assessed by two pain-specific measures, only one of which had published psychometrics (McCracken et al., 2005) . However, given only test-retest reliability is available for this measure, there is only tentative support for its use in specifically assessing cognitive process. Reappraisal entails restructuring/reframing a negative or emotion-eliciting situation into positive/adaptive or non-emotional terms. In the case of pain, Reappraisal usually refers to changing how one views pain such that it is appraised as less threatening, intense, etc. This process is central to the theory underlying Cognitive Therapy (CT), and is explicitly targeted as the means/process to change unhelpful cognitions; however, limited research has examined this process and its temporal influence on outcomes during CT.
Results indicated one measure provided an isolated assessment of the cognitive process element of Acceptance (McCracken et al., 2005) . Unfortunately, the one process-specific measure we identified consists of a single item and lacks conclusive evidence supporting its validity and reliability. A cognitive process perspective of pain Acceptance refers to a willingness to experience pain, without needing to change/remove it, react, or avoid it. The current results indicate the available measures may more successfully tap broader conceptualizations of Acceptance that include behavioural engagement. We view the limited capacity of available measures to assess the cognitive process element of pain Acceptance as a substantial gap given the widespread clinical application of ACT-based interventions for pain that are explicitly designed to target this process.
A central component of mindfulness is Non-Judgment, and the one measure with solid psychometric properties found to assess this process was not painspecific. Moreover, the Five-Facet Mindfulness Questionnaire Non-Judging scale, which is widely used to assess this domain, was confounded with item content also assessing cognitive content. The process of Non-Judgment involves openly observing experience as experience, without a label (i.e., good, bad). To our knowledge, no pain-specific measure of this domain exists, thereby limiting our capacity to assess the role this process may have in pain adjustment and as a mechanism of MBIs.
Two other identified processes, Absorption and Rumination, also lack pain-specific measures. Absorption was assessed by five non-pain measures, and entails being completely immersed in a single experience, almost to the exclusion of other experiences (which might be considered present moment awareness in the mindfulness context). Rumination was assessed by one non-pain measure and is a process similar to Absorption in that it involves focusing on a negative thought or painful sensation. Unlike Absorption, which often (but not always) occurs due to purposeful effort, and can include absorption in both positive and negative experiences, Rumination tends to be automatic, and to involve an ongoing focus and repetition of negative images/thoughts. In this way, Rumination fits within a misdirected problem solving framework of pain (i.e., as an indicator of worry; Eccleston and Crombez, 2007) . Furthermore, Rumination is a cornerstone process inherent in pain catastrophizing (Sullivan et al., 1995) , and an absorptive focus on pain may underlie hypervigilant attention to pain (and related fear avoidance behaviour), which is theorized to be particularly detrimental to adjustment (Vlaeyen, Linton, 2012) . To understand the role of these theoretically salient factors, pain-specific measures assessing these processes are needed.
Enhancement was the only process identified not uniquely assessed by any available pain-specific measures. Enhancement entails an increased activation of cognition pertaining to positive, relaxing or comforting aspects of experience. It differs from distraction as it explicitly involves the elaboration, magnification and intensification of a positive thought, sensation or experience, in an attempt to enrich that experience. Enhancement somewhat mirrors the 'Broaden and Build' theory of positive emotion (Fredrickson, 2001) as it aims to extend upon what may be a discrete, momentary, positively valanced experience and build it into an enduring experience.
Researchers using popular measures (e.g., PCS, CPAQ) are likely fully aware that the items do reflect multiple coping domains. Historically, both catastrophizing and acceptance have been conceptualized as multidimensional. For example, pain acceptance as measured by the CPAQ is theoretically comprised of two components; a behavioural response (e.g., willingness to engage in activity despite pain) and a cognitive response (e.g., willingness to experience pain) and these are hypothesized to reflect (or be a proxy for) cognitive processes, even if item content does not directly ask about cognitive processes (Vowles et al., 2008) . Based on this definition, the CPAQ does assess 'pain acceptance,' and that the items assess behavioural responses and beliefs does not mean that the items are biased. For the purposes of the current review, however, we are taking a different approach. Here, we sought to identify measures that distinguish the cognitive process in question from its effects on behaviours and beliefs.
Limitations
Although we sought to identify and include in the review cognitive process measures frequently used in pain research, it is likely that some new or less common measures were missed. In addition, there are measures of process used in other fields of research that were not included. To understand the importance of cognitive process in pain outcomes, however, we believe pain-specific measures are needed. A second limitation is the possibility that cognitive process and content are functionally inseparable; there may or may not be incremental clinical utility in attempting to assess them independently. In order to have cognitive process, it may be necessary to have cognitive content to process. However, the currently available cognitive process measures do not allow us to empirically answer this question, nor do they allow us to determine whether reliable measurement of the self-report of cognitive processes is possible. It may be that cognitive processes operate purely on an implicit level and, as such, assessment may be constrained to experimental methods such as computerized attention bias paradigms, for example. More focused efforts to create additional pain-specific cognitive process measures is needed to quantify the distinction between cognitive content and process (if one exists) and to examine the correlations between such an explicit measure with implicit, experimental cognitive paradigms. Finally, this review organized the identified cognitive process measures into clustered domains; it is possible that there may be other processes in the broad psychotherapy literature. The utility and content validity of the organizational framework emerging in this review needs empirical investigation.
Conclusions
These findings hold significant relevance for the currently popular research agenda endeavouring to determine the specific and shared mechanisms of pain treatments (Thorn et al., 2007; Baranoff et al., 2013) . A fundamental difficulty in examining mediator-treatment specificity is that any test of the specificity versus shared nature of mechanisms rests on the assumption that the research is based on valid, psychometrically sound measures of the mediators specific to the various psychological theories to begin with. This review suggests that measures that effectively isolate cognitive processes are often not used in pain research. Indeed, there are few available with adequate psychometric properties that can be reliably recommended for use. Thus, it is not surprising that research using the measures included in this review would show that they often mediate outcomes across a 'mix' of theoretically unique treatments thought to primarily target one of these domains. To advance mechanism research, valid, pain-specific measures of the cognitive processes identified in this review are needed. Without this, premature assumptions about how pain treatments work may be drawn, and consequently the future streamlining of treatments to include only those 'active' components will be biased due to these method factors, and will not be based on the actual importance of the various constructs (supposedly assessed).
